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0 Proceaa for preparing pertSal polyol fatty ecM eaters. 

0 A process for prepanng(^^^yol fatty 4Cid esters, e.g. sucrose or sorbitol esters, is improved by 

(1) mixing the o^fjOTim an alkaline catalyst sucn as kOm. NaOM or their carbonates, preferably m 
aqueous solution or diaaoNod m C«4 alcohols or ketones at atmospnenc pressure and 10-60*0. 

(2) prepanng a mixture of fatty add tower aikyi esters w.th an emulsifier. preferably a fatty acid soap. 

and 

^ (3) addkig the aitaline polyol solution to the mixture of (2). whereby preferably the solvent is removed 
^ duringtheaddHlono«(1)to(2Ko.g^M*Cand5mbar _ — ^ 
iQ The reactiort is improved so that^ti^ polyol '651*^^ "^'^^ at(most half of the poiyoi hydroxy 
regroups being estehfted are formed al 1 10-145»C within^rJ>>ours, ^ ' 
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PROCESS FOR PREPARING PARTIAL POLYOL FATTY ACID ESTERS 



Th« present invention relates to a orocess (or tne oreoaration o( oaniai ootyol fatty acid esters, m wnicn 
one Of more fatty acid lower alkyi esters are reacted w:th a ooiyoi navmg at least 4 hydroxyi groups m the 
oresence oJ an alkaline catalyst, ana tne oartiai ooiyd fany acid esters lormea are separated from tne other 
reaction products and starting materials, tn oanicuiar ;nis )S concernea ^ith a new preparation of partial 
sucrose esters of fatty acids. 

Further, the invention relates to tne use of the partial poiyoi fany acid esters thus prepared m antmai 
'eedstufts. cosmetics, detergents, loodsturts and oharmaceuticai oreparations 

In this specification, what is meant by 'partial poiyoi fatty acid esters" are tatty acid esters of a poiyoi 
naving at least 4 hydroxyi groups, of which not more than naif o* the hydroxy! groups have Deen estenfied 
with tatty acid- For partial sucrose esters of fany acids this means an average of at most 4 hydroxyi groups 
estenfied with fatty acid. 

These comoourxss are w«il known emulsifiers suitable for use m food and pnarmaceuticai products as 
well as tn many ochar applications. 

The most important group of poiyols having at least 4 hydroxy! groups as descnbed m literature aoout 
this suOiect IS mat of the sugar polyois. which group comprises the sugars, namely mono*. di-arxJ 
tnsaccharides. the corresponding sugar alcohols and derivatives thereof having at least 4 hydroxyi groups. 

In literature many exampies of sugar poiyois a/e described, including the sugars lactose, maltose, 
raffinosa and sucrose, tne sugar alcohols erythrrtol. manmtoi. sorbitol and xyhtol and the sugar derivative 
aipna-methylglucosida ( » alpha-methyiathar of glucose) The best known poiyoi fatty acid esters are tna 
tarty acid esters of sucrose. 

The aforementioned process is unown. ii is described, mtei aiia . m British patent spacificauon Q8 
1.332.190 (Oai Ichi). For example, sucrose, fatty acid soap and water are mixed such thai the sucrosa « 
completely dissoivad. To this solution a methyl ester of a fany acid havmq 8-22 cartxjn atoms and a 
transastariticatioo catalyst are added and the mixture <s gradually heated under a graduatty dacr 
pressure until a substantially completely dehydrated melt is obtained without any sut»tantlal (ota ol 
acid ester througn hydrolysis, after wn»ch the resulting melt >s i<eot at a temperature of 1 10-175»C to permit 
transesienfication of the farv acid methyl ester by the sucro-.e Hydroxides, carbonates, bicartxx^ates. 
methoxides. eihoxides. arni propoxides of potassium, sodiurri ana iiihium can be used as the trai^ 
sestenfication catalyst. 

According to this publication, the presence of soau m tne aqueous sucrose solution is required to avo*d 
aggregation of the powdery sucrose. The catalyst has to be added after the mixture of soap and sucrosa 
has been prepared. 

A serious disadvantage of this method is foam formation, which can occur during removal of the water, 
resulting in practicai problems during application ot this process on a technical scale. 

Consequently tbara is stiN need ol a relatively simple process for me preparation of partial poiyd fatty 
acid esters with as little formation ol byproducts and troublesome foam formation as possible. 

ft has now bean found tftat partial poiyoi fatty acid esters, m particular ol sucrosa. can be prepared in 
an elegant way il sucrosa ia first dissolved m aqueous KOH. separately a mixture o( methyl esters and 
soaps IS made, after which the ailtaline sucrose solution is added to the mixture ol soap/methyl ester under 
vacuum, during which at leaat p*t ol the water is removed practically instantaneously. If desired, the soaps 
corresponding to the methyl esters used can be applied. The use of potassium soaps is preferred. After the 
mixture formed has been dried under vacuum, the mixture is heated to about i tO-i40»C to start formation 
of the pvtlal sucraae fatty acid esters, which can be seen from the formation of methanol. When the 
reaction ia compiete d or when either the sucrose or the methyl fatty acid is consumed totaUy. the formation 
of methTOl mm stop, but the reaction can be stopped any time. When the amount of methanol developed is 
measured, the point at which the reaction must be stopped for a speciKc degree ol conversion can easily 
be determined* 

Based on this finding yid further experiments, the invention now provides a process for the preparation 
of partial poiyoi fatly acid esters, m which one or more fatty acid lower aikyl esters are reacted with an 
appropriate amount of a poiyoi having at least 4 hydroxyi groups in the presence of an alkaline catalyst and 
the partial poiyoi fatly acid esters formed are separated from the other reaction products and starting 
materials, which is characterized in that 

(1) the poiyoi* is mixed with the alkaUne catalyst, forming a liquid system, if required using a non-toxic 
or easily removable solvent in which system the alkaline catalyst may react with the pdyol forming a 
catalytically active poiyoi anion, and 
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(2) tnis itQuid system, ootionalty after any solvent used nas Srst oeen removeo. s comomea **im tne 
fatty aod toww aikyi esters preteraoiy contajnmg an emutsitier. and tne mort-jre ihus formeo is reacted 
under condiboos sucn that trie oartiai poiyoi tatty acid esters are formed. 

In this so^oftcation polyol a'so comonses a oarrial fatty acid ester of a ooiyol navtng a low degree of 
substitution, whicn partial esters are intermediates m tne conversion of poiyol tnto coiyoi fatty acid esters 
havtrtg a higher dogree of substitution. 

Preferably a sugar poiyoi is used and oarticuiariy sucrose or sorbitol. 

Suitable alkaline catalysts irKtude the grouo consisting of alkali metals and alkaline eanh metals, and 
the aikoxides. bicarbonaies. carbonates, hydndes. hydroxides and alloys of these metals. KOH has been 
found to be oarticuiariy suitable as a cheap and elective alkaline cata'yst. but also NaOH and the 
carbonates or bicarbonates of K or Na can oe used with advantage. Although a can be argued whether the 
aforementioned KOH acts as a catalyst or as a reagent, which forms the actual catalyst or catalysts m the 
process, this description uses the term 'catalyst*, as does known literature aoout related reactions. 

It IS recommendable that in step (1) a solvent be used to improve the contact and. as a result, the 
reaction between oolyol and alkaline catalyst. Suitable solvents include lower aiconois and/or ketones, e.g. a 
Ct.s-aicohoi or -ketone. For sucrose as polyol and KOH as alkaline catalyst, water ts a very suitable solvent. 

Steo (1) was earned out successfully at atmospheric pressure and room temperature. Partly owing to 
the solubility of sugar, other temperatures can be used as well. e.g. from iO-80*C or even from 4O-70*C. 
Step (1) can also be carried out at a pressure higher or lower than atmospheric. 

For practical purposes the alkaline catalyst of step (i) can be added in a molar ratio of cataiyst:poiyol of 
about (0.05 -i):! 

In prtnciple many types of alkali*resistant emuisifiers can be used to improve contact of the ingredients 
in the reaction to be earned out in step (2). Known edible emuisifiers mctude mono/diglycerides. 
phosphatides, such as tecithm. ar>d detergents such as soaps, sodium dodecyi sulphate ar>d paniai sugar 
esters of fatty acids. 

In a particular embodiment of a process according to the invention, a fatty acid soap is incorporated aa 
emul siflft in tne tatty acid lower alkyi esters before the addition of the mixture containing the polyol arid 
VwaHni^atalyst. The reqiilred soap can be made beforehand and be added in dry form. However, it is aieb'* 
quite possible that the fatty actd soap is formed in situ by partial saponification of the tatty actd lower alkyt 
esters or by neutralization of 'itty acids added, m that case it is preferable to use a solvent m which an 
alkaline substance used for the saponification or neutralization can dissolve to improve the contact ar>d. as s 
result, the saponification or neuualization. Suitable solvents include lower alcohols, preferably a 0%^ alcohol, 
•n particular methanol, and water. Other aikaii*fesistant solvents can also be used. When a solvent is used, it 
is recommendabie that, after the in situ soap formation, the solvent be removed, e.g. by evaporation, 
before the resulting miirture containing fatty ^id lower alkyi esters and soap is processed further in step 
(2). The arrKHint of soap is preferably about 2-i2 wt.% of the total reaction mixture. 

Esters of lower alcohols, preferably of Ci.s alcohols, are suitable for use as fatty acid lower alky I esters. 
The fatty acids can be 0%^ fatty acids, both saturated and unsaturated fatty acids, in the preparation of 
partial polyol tatty acid esters ol Ca.u 'My acids, starting from k>wer attcyl esters of C».i2 fatty aods. there is 
a hak of pert of the starting fatty acid lower allcyl esters evaporating; in that case, additional measures are to 
be taken to collect these sterling materials and take them beck into the reaction mixture. 
It is advisable to use an excess of tatty acid lower aikyi esters and to control the degree of conversion by 
measuring the amount of lower alcof^ devetoped. The excess of fatty acid lower alkyI esters can be 
removed dunng the refining of the reaction product according to known methods, e.g. by using the 
difference of HLB value between the fatty acid lower alkyl esters and the partial polyol fatty acid esters. 

In an alternative procedure excess sucrose or other poiyoi is used, which excess can be removed 
during the refining because pofyols are much more water-soluble than the partial polyol fatty acid esters. 

The actual formation of partial polyol fatty acid esters takes place in step (2). which can be carried out 
at a tempertture of about 10<V180*C. preferably 1 1(>>145*C and at reduced pressure, in particular at about 
1*50 mbv. 

Although the scope of the irrventlon is not restriaed by theoretical statements, on the grourK) of data 
krv>wn from literature the tolk>wing reactions can be indicated to illustrate the process according to the 
invention. It is assumed that in step (1). when suaose and aqueous KOH ore used, a sucrate anion is 
formed according to the equation 

(sucr.)OH ♦ OH- • ■ ■ (sucr)ON- ♦ HjO. 

in which ■ ■ » » " means "in equilibrium with*. 
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The relevant ecuiiibnum is esiafilisned practicaJly mstantaneousiy under the conditions used and :s 
largely at tne ngnt siOe. m this connection it coutd t>j saju that sucrose behaves like a ^eak acid (ct. 
J.A.Rendleman. Jr.; Adv. m CartX)nydf. Chenn 21^ (1966). 209. 239-240. 244 and 246). Per all that, when e.g. 
methyl esters are used, the water present .n step (2) should oe removed quickly, since the OH^ons still 

5 present may cause saocnificaiion o* methyl esters with the aforesaid equilibrium shifting to the left at the 
expense of sucrate anion. On prolonged contact of sucraie anion with methyl esters m the presence of 
water, complete saponification takes ptace and no sucrate anion is left. When, after removal of the water, 
the temperature i$ raised to 1 10-M5*C. this sucrate anion reacts with a methyl ester molecule according to 
generally accepted, recent theories on tnterestenfication [cf. J.A.Heldal & P C.Mork m (Proc.) tith Scand. 

to Symp. Ltotds M981). 147-152 (Puol 1982)). fn which a (arty acid chain ts bound to sugar by means of an 
ester Dono. releasing methoxide anion (CH^O')- This reacts immediately or simultaneously with a sugar 
molecule (partially or not partially acyiated). ^ith methanol ^emg ultimately formed as visible reaction 
product. 

'5 (sucr.)O* * R-CO-OCHi 3 = 3 (sucr.)O-CO-P * CHiO* 

CHiO" * (sucr iOH m m M (sucr.)O' * CH1OH 

This process IS continued until all methyl esters have been used or all hydroxy! groups of sucrose have 
been acyiated. Then, no methanol is produced any more and isolation of the partial polyoi fatty actd esters 
30 can be proceeded to. By measuring the total amount of lower alcohol formed, e.g. methar>ol. the conversion 
can be determined. ar>d when the desired degree of conversion is obtained, the reaction can be stopped by 
cooling. 

Separation of the partial polyoi fatty acid esters from the other reaction products and starting materials 
can pe brought about by processes known ger se. inter aha by using organic solvents, water and/or salting 

^9 out. 

In order to establish the degree of conversion, the amount of methanol released was determined. 

Taking sucrose af>d methyl esters as starting products, after removal of the soap left after the re«ct)on^ 
the reaction product M\\ consist ot a miirture of methyl esters and sucrose esters of fatty adds. Irt^alHvnbei ^^'^V 
of cases me hydroxyl number of this reaction product that had been treed of soap was determirted. which is 
JO also a measure lor the denree of conversion, wnereby. of (.ou^se. a correction needs to be mede for the 
content of methyl esters m the reaction oroduct Por examote. me theoretical values of the hydroKyI number 
for sucrose latty acid esters (SFAE) of groundnut oil latty acids depends on the degree of conversion at 

follows: 



J5 



SFAE (average 
number of 
esterif ied 
hydroxyl groupa) 



Hydroxyl 
number 



Degree 
of 

conversion 
in % 



50 



55 



a 

7 

6 
5 
4 

3 
2 
1 
0 



0 
26 
58 
101 
160 
247 
386 
647 
1310- 



100.0 
37.5 
75.0 
62.5 
50.0 
37.5 
25.0 
12.5 
0.0 
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Anotfw mdicaoon of trie conversion can be ootamed by .neons a mass caiance for f^e sucrose 
esters. In most cases mis OaJance wiil be m agreement witn the conversion ot methanol and/or me nyoroxyi 
number found. 

The process according to me invention further nas. ;nter aha. me advantage that less foam is formed m 
the various steps of me process, it has been found that, especially ^nen aqueous KOH ts used instead of 
KOH/memanol. less foam occurs when soap ts formed in sity. Likewise, when me water is removed quickly 
under vacuum, less foam is formed than when KOH/metnanol is used. 

The foaming problems mentioned do not arise, or to a far lesser degree, wnen using the process 
according to the invention, m particular when m steo (2) aqueous KOH is used for forming soap .n situ from 
the methyl esters or from the fatty acids and «n step (i) for the formation of the i.qutd system'^ontamrng 
poiyol and aikaime cataJyst. 

The invention further relates to the partial poiyoi fatty acid esters prepa-ed by a process according to 
the invention. 

The invention also relates to a process for the oreparaiion of animal feedsiuffs. cosmetic preparations, 
detergent compositions, foodstuffs or pharmaceutical preparations, m which an effective amount of partial 
poiyol fatty acid ester, which has been prepared according to the invention, ts incorporated, e g. as an 
emuisifier. 

The invention is now illustrated by the following Examples without, however, bemg restricted thereto. 
In Examples i-vill as emuisifier soap was used which was prepared in situ, in Examples I and VIII this 
30 was done by partial saponifKration, in Examples il-VH by neutralization oT fatty acids added. Although the 
Examples are directed to the preparation of sucrose fatty acid esters having at least 5 hydroxyi groups of 
the sucrose molecule esterified wim fatty acid, it ts dear from the degree of conversion given, that partiai 
sucrose fatty acid esters having i to 4 hydroxy* groups esienfied were present and can be isolated at lower 
degrees of conversion, e.g. about 12.5%. 25%. 37 5% and 50% conversion for an average fatty acid 
2S content of i. 2. 3 and 4. respectively, per sucrose molecule 

Example I 

00 Step l- Forming of the liquid system containing the sucrose and aiWdime catalyst 

25 4 g (74.3 mmol) sucrose and 0.896 g 85% KOM (13 6 mmoi) were dissolved m 25 ml water at room 
temperature and at atmosphenc pressure. 



35 



Step 2j . Forming of soap 



8 g 85% KOH (0.12 mol) dissolved m 60 ml methanol was added to 125 g methyl ester of groundnut oil 
fatty acids (0.422 moi). The methanol was removed by boiling, followed by drying at iOOnO*C and 1-2 
<o mbar . Subsequently 225 g (0.760 mo^) methyl ester of groundnut oil fatty acids was added. 



Step 2b. fleactioo 

With vigorous stimng al 60*C and 2 mbar. the sucrose-containing alkaline solution of step (i) was 
added to the reection product of step (2a). resulting m qutck removal of the water dunng the addition. 
Thereafter, dryino was carried out under tfM same conditions for about 30 minutes, resulting in a water 
content of less than 0.04%. Su bs eouentfy the temperature was raised to t20*C. after which sugar ester 
started to form. This could be obsenred by development of methanol, which was collected in a cold trap. 

The molar ratio KOHrsucrose in step (1) was 0.183 and mat ot methyl ester:sucro$e was 14.3. The 
amount of soap was tO.2%. calculated on the total reaction mixture. 

The yield of methanol collected after reaction for iO hours was 88% of the maximum amount of octa- 
ester calculated theoretically. 



5 
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As tn examola I. sucrose (25.4 g » 74 3 mmol) and SS'o kOh (i 054 g = 16 mmoi) ^ere dissolved .n 
water (25 ml) 

5 SuOseQuemiy a mixture of memyi esters of groundnut oH fatty acids (3M g = i06i mmoi) and fatty acics 
(32.67 g 3 i2l mmol of me oroduct Pnsterene 4911 ex Unicnema. mamly consisting ot saturated C,a 
,»fany acids) was preoafed. to wnicn a solution of 85% KOH (8 g » i2i mmoU m water (io mi) was added 
at 60* C under vacuum. 

Thereafter, the sucrose/ sucrate solution was added to the soao dispersion tn adoui 30 mmutes at 60*C and 
'0 2 moar Further drying was then earned out for 30 mmutes at 90*C and 2 moar and the mixture ^aa 
suDsequeniiy heated to 125*C. after which methanol sianed to develop Afier reaction (or lO hours under 
these conditions, when 95% of the theoretical amount of methanol had tseen collected, calculated on 
complete conversion of the sucrose into octa-ester. the reaction was stopped by cooimg to about 60*C. 
During the tO hour reaction period the total amount of methanol developed was determmea every hour 
'5 and the average degree of conversion was calculated. The values found were 



Hours of 
:o reaction 



1 I 2 

I 



;5 



JO 



J5 



conversion | 6.7112.7 

I I 

average | | 

number of | | 

fatty acid | 0.5| ^ .0 
per sucrose | | 
molecule I I 



14 II 5 I 6 



22.5145. 6) |71. 1191.3 



II 



1.8! 3.61 



I 

I 

5.7| 6.5 
I 



86.7 



6.9 



8 I 9 



90.4192.9 
I 



7.21 7.4 



10 



95.41 



7.61 



Partial sucrose | | 
fatty acid esters | | 



Sucrose fatty acid 
polyesters 



Thus, il the reaction was stopoed dunng the first four hours, the maiority of the sucrose fatty a'tid esters 
were partial esters, whicn couM have oeen isolated. 

After further processir>g the reaction mixture according to the BOSSIER method with 2-propanoi^water m 
order to remove the soap, a hydroxyl number of 9.8 was measured. 

The molar ratio KOH:sucrose in steo (if was 0.215 and the molar ratio methyl esterisucrose was u.3. 
The wetght percantage ol soap m the total mixture was 10.2. 



ExamgiSii! 

Example It was repeated, except that the product Prtsterane 4941 ex Unichema (36.8 g « i2t mmol. 
mainly consisting of saturated C i^.^ fatty acids) was now used as fatty acid source. The reaction was 
corned out at 140*C instead of 125*C After 6 hours. 99% ot the theoretical amount of methanol had t^en 
coile:ted. The weight percentage of soap, calculated on the total mixture, was 10.9. The hydroxy) number 
before steamir>g but after washing with a mixture of 2-propanol/water for removal of tf>e soap and after 
drying was 4. 

As in Example II. the total amount of methanol developed dunng the reaction was determined every 
hour, givir^g the fodowirtg values : 



6 
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30 



Hours of 
reaction 



conversion 

average 
number of 
fat^y acid 
per sucrose 
molecule 



12.0 



1-0 



Partial sucrose 
fatty acid 
esters 



56.3 



4.5 



84 . 4 



6.8 



93.2 



7.5 



96.0 



7.7 



99. 2 



7.9 



Sucrose fatty acid 
polyesters 



JO 



Thus ine partial sucrose tatty wCid esters ^ere formed wtrnm atDOi.: i 75 hours. 
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Example IV 

Examofe il was repeated, except that the product Pnfac 7960 ex Unichema (containing about 60% 
tinoieic acid and atx>ut 22% oietc acid) was used as tatty acid source After reaction (or 9 hours. 95% of the 
theoretical amount oi methanol had been collected. 

As in Example tl, measurement of the total amount oi methanol development gave the following 
conversion : 



50 



59 



7 



0 
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Hours of 111 
reaction | 1 


1 2 


3 


4 1 5 1 6 1 7 1 3 


9 




10 


% 1 1 
converaion | 1 4. 9 I 


157.1 


76.4 


82 . 61 85. 5 1 89. 7 1 92. 31 94. 3 


95. 


01 


95.3 


average 1 I 
number of I I 
fatty acid | 1. 2 1 
per sucrose! I 
molecule | j 


1 4.6 


6. 1 


6.6| 6.81 7.2| 7.4| 7.5 


7. 


6 


7.7 


Partial sucrose I 
fatty acid | 
eaters 1 






Sucrose fatty acid 
polyesters 









Thus the partrai sucrose ^atty acid esters were lormed wrthin atx}ut t.75 hours. 
Example V 

Example i) was repeated, eiceot that mfunyi osters of ^arty acids o( soybean oti were used, hardeneq^ 
89*C (3M g » lO€l mmol) and. as ta'^y .jcid source tne produa Pnotene 6930 **. ok Umcnema (mainly 
consisting o( oletc acid: 33 g ■ i2t mmoi) iO ^t % soap was used, calculated on the toui mixture 
reaction lor 9 hours. 96% ol the theoretical amount ct methanol had been collected. 

As in Example II. measurement of the total amount o( methanol developed gave the foUowing degree oi 
conversion, showing that within adout 2.5 hours tho partial sucrose fatty acid asters were formed. 



Hours of 
reaction 



conversion 

number of 
fatty acid 
per sucroaa 
molecule 



10.5 



0-8 



25.4 



2.0 



61.3 



4.9 



80.9 



6. 5 



5 I 6 



87.1190.2 



7.01 7,2 
I 



92.7 



7.4 



8 I 9 



95.1196.31 



7.61 7,7| 



Partial sucrose 
fatty acid esters 



Sucrose fatty acid 
polyesters 



8 




0 254 378 



Example VI 

Exantptc V was repeated, exceot that methyl esters of coconut od fatty aods (2^ g - 106 mmoo ^ere 
used and the reaaion was earned out at i iO-i i8*C. i2.5% soao was used, calculated on the total mixture. 
5 After 10.5 hours, no meihar>ol was tormed any morB. after wmch the reaction murture was cooled and 
funhef processed, if reaction is stoooed after aooui i-2 hours, mamiy partial sucrose (any acid esters are 
formed. 



10 Example VU 

As m Example I. sucrose (254 g » 0 743 mol) and 85% KOh (10.54 g » 0 16 moO *ere dissolved m 
250 ml water. 

Subsequently a solution of 85% KOH (80 g = i 2t mol) m lOO ml water was added to methyl esters o* 
^3 soybean oil fatty . '^s (3500 g ■ n 82 mol) at 70*C under i atm. nitrogen. After neating tor l.S nours at 
95 *C. water and mivinaf.-ri were removed under vacuum. The sucrose/sucrate solution was then added to 
the soap dispersion at 60 *C and 2 mbar After drying under the same conditions, the mixture was heated to 
125*C in order to start the reaction: 12 hours later. 99% of the theoretical amount of methanol had been 
collected. 

30 The conversion was followed as m Example H. snowing that after 1.5 hours the sucrose was convened 
mainly into partial sucrose fatty acid esters. 



Hours of 
reaction 

% 

conversion 

average 
number of 
fatty acid 
per sucroae 
molecule 



1.5 



42 



3-4 



2.5 



73 



5.8 



4.5 1 


7.5 1 
1 


12.0 1 


86 j 


1 
1 

96 1 
1 


99 


6.9 


1 

1 

1 7.7 

1 


7.9 

1 
1 
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Example VtB 



A lucwe^iucrite solutton was prepared as indicated in Example II. 
Suteequentty 22.0 « ol the product Phsterene 4941 ex Unichema ( • 72 mmol) was added to methyl 
asters of groundnut oi fMy acids pl4 g « 1O6I mmd) at room temperature, which mixture was then 
neutraiaed by the addHfon of 86% KOH solution (4.94 g ■ 75 mmol in 6 ml water) at 60*C under vacuum. 
Tbereaflsr. me sucrose^sucraie solution was added to the sosp dispersion as in Example li. Alter drying for 
30 minutes under the sM>e condHions. the mixture was heated to 12S*C in order to start the reaction: about 
5 hours later. 100% oi the theoretical amount of methanol had already been collected. 

The time, conversion and average number of fatty add per sucrose molecule, snowing that partial 
sucrose fatty acid esters were formed during the first 2 hours of reaction, were : 
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Minutes of 

reaction | 

I 

% I 
convera ion 




average 
number of | 
fatty acid 
per sucroael 
molecule 

The molar ratio KOH:sucrose rn step (1) and methyl esterijucrosa was the same as m Example 11. The 
amount o( soap was 6.8 wt.%. calculated on the total mixture. 



Claims 

1 Process for the preparation of partial poiyoi »arty acid esters, m which one or more Utty acid lower 
alkyi esters are reacted with an appropriate anHXint oi a polyd havtng at least 4 hydroxy* Q^^P* ^ 
oresence ol an alkaline catalyst arx3 the partial polyol fatty acid esters formed are separated frtxn the other 
reaction products and starting materials, characterized in that — 

(1) the poiyoi is mixeo with the alkaline catalyst, forming a(J^uid syste^ if required using a oon-toxlc 
or easily removable soh/enh »n which system the alkaline catalySI may react with the pdyol forming a 
cataiyticaily active poiyd anion. ar>d 

(2) this liquid system, optionalty after any solvent used has first been removed, is comdmed with ttie 
Matty aci d low er alky l e^S ^ preferably containing art^ulsi^ and the mixture thus formed is reected 

under conditions such that the partial polyol fatty acid esters are formed. 

2 Process according to Claim 1. wherein a sugar polyol. preferably sucrose or sorb<tol, is used as 
polyol 

3 Process according to Claim 1, wherein the alkaline catalyst is selected from the group consisting of 
aikah metals and alkaline ewth metais. the aikoxides. cartwnates. bicarbonates. hydndes, hydroxides 
and aitoys of these metals, and preferably KOH is used as alkaline catalyst 

4 Process according to Oato 1. wherein step (1) is carried out at atmospheric pressure and at a 
temperature of about 1(>«»C. and preferably a solvent is used se lec t ed from the group consisting of C,^ 
alcohols. C,^ ketones wMr. v)d/or the alkaJIne catalyst is added in an amount such thai the moler 
ratio of catalyst to polyol ie in the range of about (0.05-i):t. ..^^^ ■ ^ 

5. Process ^^>^;g|tfnoHq* ^ I, wh erein in step (2) a f atty ac? : soaq preferably in an amount of about 
2-12 wt% ol {jie total leedion n^mturit is incorporated u emulsifler in the tatty acid kywer afcyt esters, 
which fatty add soap is pieierabli formed «2 2SI ••^ ^ saponifteation ol the fatty add esters or 
by neutrAMon o« fatty edde aaaed« whereby frwe preferably during the in ajhi fomwtton of soap a 
sofvem is used in which m aJkaAns substwwe used for the saponifk^tkvi or neutralaatlon can dissolve, 
which solvent is preferably selected from the group consisting of Ci^ alcohols and water and after the in 
situ soap formatkjn. the solvent used can be removed by evaporatksn before the resulting mixture 
containing tatty acid lower aicyl esters and soap is further processed in step (2V 

8. Process according to CWm 1. wherein esters of Cwrfatty adds and Cs ateohols are used m fatly 
acid lower alkyI esters. 

7. Process according to Cym 1. wh erein step (2) is carried oCrt at a temperature of aboU lOO-lWC. 
preferably 1 10-145»C and iTreduced pre»ir^ in particular of about 1-50 mbar. 
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S Proc6« tor tne pcepartdon of an an.ma! feeostutt. a cosmt,oc preoaration. a detergent comoos.t.on. a 
foocLrt? a Pharmaceutics, preparation, .n .n.ch an ettecuve amount of part,^ oo.yo. tarty acd aste^, 
prepared according to any of Claims 1-7 .3 incorporated as an emuis.f.er 
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